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Abstract--To extract a tubular object boundary from a volumetric 
image is important to compute its morphometric properties, like 
the estimation of the boundary curvature, or the radius of a 
tubular object, for example, the radius is one of the descriptions 
of blood vessel for detecting the soft plaque. How to estimate the 
gradient of the volumetric data has an influence on the 
computation results of the morphometric properties. Extract the 
points of maximum gradient along the gradient direction in 3D as 
the boundary point cloud of an object is used by [4]. The 
boundary points are computed by trilinearly interpolated the 
volumetric datasets, and apply the parabolic interpolation to find 
the maximum gradient along the gradient direction. The 
extraction of boundary point cloud depends on the estimation of 
the image gradients. This paper is to compare the tricubic B-
spline and trilinear interpolation algorithms on the estimations of 
morphometric properties of the volumetric dataset. 

    Keywords—gradient estimation, interpolation, boundary point 
cloud extraction, morphometric properties 

I. INTRODUCTION 
    The extraction of objects’ boundaries are important in 
computer vision, image processing.  A tubular object boundary 
can be used to estimate the boundaries' morphometric 
properties, boundary curvatures, or the radii of the tubular 
object. The image gradients are often used to define object 
boundaries, since object boundaries often generate sharp 
changes in image intensities. Extract the 3D points of 
maximum gradient along the gradient direction as the 
boundary points of an object is used by [4]. To extract a 
tubular object boundary from a volumetric image dataset is a 
sampling procedure from the discrete pixel/voxel grids. The 
boundary points are computed by interpolating the volumetric 
image dataset. Trilinear and tricubic B-spline (tensor product 
bezier form) are the two interpolation algorithms, which are 
compared in this paper.  

II. GRADIENT INTERPOLATION ALGORITHMS 
 

A. Trilinear Interpolation Algorithm 
    The trilinear interpolation assumes that the image 
intensity/gradient varies linearly between grid positions. A 
unit cube represents a voxel of a volumetric image dataset. 
Linearly interpolating points within such a cube is computed 
from the values of image intensities/gradients at each vertex, 
denoted as , , , ..., The Paul Bourke 
interpolation equation is the following. The value of image 
intensities /gradients at position  is . 
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B. Tensor Product Bezier Interpolation  Algorithm 

1) Tensor product bezier intensity model 
    The tensor product bezier is built from curve, in which, the 
Bernstein polynomial is univariate function [1], [2]. This 
tricubic B-spline polynomial has 64 bezier points as the 
control net over the size of the voxel. The image intensity 

 can be interpolated with such a tricubic subspace,  
 represents the bezier control point, in , ,  directions. 

They are computed from the intensities and gradients at the 
grid positions among the volumetric image dataset. The image 
intensity inside a voxel is evaluated by the following 
interpolation equation  

 

 

 is the univariate Bernstein 
polynomial, here , .  

2) Tensor Product Gradient Estimation  
    The image gradient is a directional change of the intensities 
in the image. They can be computed by differentiating this 
intensity model. 

 

 

 

  

Inside a voxel, if , then ; and if  
, then  . Also with ,  
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; with ,  ; and 
with ,  . 

3) de Castejau Evaluation Scheme 
    To interpolate a gradient of a point   inside a voxel, 
the de Casteljau algorithm [1] is used to evaluate it. For 
example, the above gradient estimation equation can be 
rewritten as  

, with 

, and 

 , 

Here, . 

a) Evaluation of   
  and   

Then,  . 

b) Evaluation of  
,   

. 

Then,  . 

c) Evaluation of  
 

 

Then, . 

    Through this gradient interpolation, the boundary point can 
be computed when the maximum gradient magnitude along 
gradient direction is found.  

III. THE MORPHOMETRIC PROPERTIES 
MEASUREMENT 

    This boundary cloud can build a surface with a triangle 
mesh. Let the boundary point has the normal at its associated 
grid position, thus the morphometric properties can be 
computed. The radius of the cylinder can be calculated when 
the boundary normal ray intersect the opposite the triangle 
mesh. The curvature of the boundary can also be obtained with 
its neighboring 1-ring triangles [3]. The means and deviations 
of the radius, curvature are analyzed. 

The boundary point has an interpolated gradient estimated 
from trilinear or tensor product bezier interpolation algorithm. 
This interpolated gradient line has angles between its 
neighboring 1-ring triangles. These angles are averaged as the 
angle of this gradient line of its boundary point between its 
triangulated boundary surface. 

    Here two types of cylinder datasets are analyzed. They are 
of diameters of 10 pixels, 15 pixels respectively, pixel size is 
0.24mm x 0.24mm. One image dataset has two parallel 
cylinders. The other has only one cylinder. Since all these 
boundary points of the cylinder have a uniform value of radius, 
maximum and minimum curvature, and angle of gradient line 

between boundary surface. The mean and standard derivation 
of these values can be computed as criteria to the qualities of 
the extracted cylinders. All boundary points’ radii construct a 
radius set, and the mean radius of these boundaries is the 
average of this radius set. The deviation is the standard 
deviation of these radius set. Similar methods are performed to 
maximum and minimum curvatures, also to the angles of 
gradient lines.  All deviations’ values shall be zeros. The 
theoretical mean value of maximum curvatures is the inverse 
of the radius of the cylinder, the theoretical mean value of the 
minimum curvatures are zeros. The mean angle of a gradient 
line between boundary surface shall be close to 90 degrees. 

    These two image datasets are smoothed with a recursive 
gaussian filter, the extracted boundary points are affected by 
the value of gaussian scale. The morphometric properties of the 
cylinders are measured under different gaussian scales.  

IV. ANALYSIS OF THE MEASUREMENT RESULTS 
    The extracted boundary point cloud can be visualized with a 
constraint delaunay triangle mesh. The angle of a gradient line 
with boundary surface can be computed from this triangle 
mesh. Also the radius of each boundary point, and curvature 
can be obtained.  

A. Triangulated Cylinders 
Fig. 1 exhibits side and positive views of the triangulated 

one-cylinder extracted with the trilinear interpolation method, 
the gaussian scale is selected as 1mm. The short line 
associated with each boundary point is the interpolated 
gradient line. Fig. 2 displays two views of the extracted one-
cylinder with trilinear method, the gaussian scale is 0.001mm. 
This cylinder is a little jagged compared with the cylinder 
extracted with 1mm of gaussian scale. Fig. 3 is the extracted 
one-cylinder with tensor product bezier interpolation 
algorithm, and their gaussian scale is 0.001mm. It is more 
jagged than the cylinder extracted with trilinear method in Fig. 
2. Fig. 4 displays the one-cylinder obtained via tensor product 
bezier method, and the gaussian scale is 0.3mm. This cylinder 
has a coarser surface, then increase gaussian scale does not 
produce a smoother cylinder surface when tensor product 
bezier interpolation algorithm is applied. Fig. 5 and Fig. 6 
illustrate the two-cylinders interpolated with trilinear and 
tensor product bezier methods, respectively, their gaussian 
scale is 0.2mm. Fig. 6 displays an unsmooth surface than that 
of Fig. 5. Fig. 7 represents the two-cylinder with trilinear 
interpolation method, and the gaussian scale is 0.8mm. And 
the shape of this two-cylinder deviates from the shape of a 
standard cylinder. When gaussian scale is 1.0mm, some 
boundary points between the two cylinders disappear, then the 
two cylinders extracted merge together when visualized with 
triangle mesh. It is shown in Fig. 8. 

B. Mean Angles and Derivations of Gradient Lines of 
Boundary Points between Boundary Surface 
Fig. 9 displays the values of the angles of gradient line 

between the boundary surface at different gaussian scales. 
When the gradient line of the boundary is close to 
perpendicular to the triangulated cylinder surface, the mean 
angles will be near 90 degrees. The mean angles of one-
cylinder with trilinear method approach 85 degrees when the 
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gaussian scale increases. The mean angles of two-cylinder 
with trilinear method will approach 85 degrees at gaussian 
scale=0.4mm, and start to decrease when gaussian scale 
increases.  

And the mean angles of one-cylinder with tensor product 
bezier interpolation method are at much lower degrees, about 
50 degrees. Also the gaussian scales increase, the mean angles 
have a trend of decreasing. 

Fig. 10 exhibits the values of the derivations of the angles 
of the gradient lines between the boundary surfaces at 
different gaussian scales. If values of derivations approach to 
zero, the angles’ values close to the mean. If the values of the 
derivations are large, it means the large differences among the 
values of the angles. The trend of the trilinear method is 
getting the lower derivation values than that of the tensor 
product beizer method.  

The derivations of the angles with tensor product bezier 
method have rather higher values. These measurements 
indicate that the tensor product bezier interpolation method 
cannot get a smoother cylinder, when compared with trilinear 
interpolation method. 

Since the angle of a gradient line between the surface of 
the standard cylinder should have a uniform value, close to 90 
degree, the trilinear method extracts a more standard cylinder. 
For two-cylinder with trilinear method, when the gaussian 
scale increases, the recursive gaussian filter will convolve 
more neighboring voxels belonging to other object, so the 
shape of the extracted cylinders deviates those of the standard 
ones, and the mean angles and standard deviation values leave 
more from their uniform values.  

Fig. 11 and Fig. 12 display the values of the mean angles 
and derivations with boundary points’ gradients estimated 
from gradients at grid positions. For the tensor product bezier 
method, the mean angles are increased to above 65 degrees. 
Most of the derivations of the angles decrease much more also, 
and looks more perpendicular to the triangluated surface in Fig. 
13. For trilinear method, the mean angles and derivations do 
not show obvious changes. 

C. Means and Derivations of Maximum Curvatures 
Fig. 14 illustrates the mean values of maximum curvature 

at different gaussian scales. Fig. 15 shows the derivations of 
the maximum curvatures at different gaussian scales. The 
derivations of the maximum curvatures have a decreasing 
trend with the increment of gaussian scale, when trilinear 
interpoaltion method is applied. For one-cylinder dataset, at 
gaussian scale=1.0mm, the derivation of the maximum 
curvature decrease to 0.001231 mm-1, the minimum value in 
the tested range. And the inverse of mean maximum curvature 
is 1.231mm, the one-cylinder has a radius 5x0.24=1.2mm, so 
the absolute error of radius estimated from maximum 
curvature is 0.03mm.  

For two-cylinder dataset, at gaussian scale=0.4mm, the 
derivation of maximum curvature arrives the minimum value, 
and begin to increase when gaussian scale increases. 

The one-cylinder, two-cylinder extracted by the tensor 
product bezier method have greater values of derivations of 

maximum curvatures than those from trilinear method, which 
mean the extracted cylinders have unsmooth surfaces. 

Fig. 16 exhibits the means of the minimum curvatures with 
varying gaussian scale’s values, and Fig. 17 represents the 
derivations of the minimum curvatures. The zero values of the 
mean and derivations of minimum curvatures satisfy the 
standard cylinder properties. One-cylinder from trilinear 
method has zeros for the whole range of gaussian scales tested. 
For the two-cylinder, when gaussian scale is less than 0.6mm, 
the means and derivations of minimum curvatures can keep 
zero values. For the cylinder extracted from tensor product 
bezier method, when gaussian scale is greater than 0.1mm, the 
zeros of means and derivations of minimum curvatures are 
reached. 

Fig. 18 and 19 display the means and derivations of the 
radii. Fig. 18 exhibits that the means of the radii computed 
from the trilinear and from tensor product bezier method have 
no significant difference.  The radii of one-cylinder extracted 
from trilinear method change when the gaussian scale 
increases. At gaussian scale 1.0mm, the mean radius is 
1.233mm, a difference of 0.002mm with the inverse of the 
maximum curvature. The derivations of the radii in Fig. 19 
have lowest values for one-cylinder trilinear method, have 
lower values for two-cylinder from trilinear method at 
gaussian scales equaled to 0.2mm and 0.3mm. With the same 
gaussian scale condition, the derivations of radii from tensor 
product bezier method have a little high values than those 
from  trilinear method for one-cylinder dataset. 

V. CONCLUSION 
The gradient estimated from trilinear interpolation method 

has different results on the extraction of boundary point cloud 
when compared with the tensor product interpolation method, 
The trilinear interpolation method exhibits more uniform 
values of angle of the gradient lines between the boundary 
surfaces, maximum and minimum curvatures, radius of the 
cylinder, these morphometric properties are owned by a 
standard cylinder. The relations of the recursive gaussian filter 
with different gaussian scales have been analyzed on the 
angles of the gradient lines, and the morphometric properties 
that have been measured. For trilinear method, it will produce 
a smoother boundary surface when the gaussian scale increase, 
and for tensor product bezier method, gaussian scale 
increment has no effect on obtaining a smoother boundary 
surface. 
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(a)                                   (b) 
Fig. 1 one-cylinder extracted with trilinear method, gaussian 
scale=1mm. (a) side view, (b) positive view. 

 

(a)                        (b)  
Fig. 2 one-cylinder extracted with trilinear method, gaussian 
scale=0.001mm. (a) side view, (b) positive view. 

 

(a) (b) 
Fig. 5 two-cylinder extracted with trilinear method, gaussian scale=0.2mm. (a) side view, (b) positive view. 

    

(a)                   (b) 

Fig. 3 one-cylinder extracted with tensor product bezier 
method, gaussian scale=0.001mm. (a) side view, (b) positive 
view. 

        

(a)                   (b) 

Fig. 4 one-cylinder extracted with tensor product bezier method, 
gaussian scale=0.3mm. (a) side view (b) positive view. 
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(a)             (b) 
Fig. 6 two-cylinder extracted with tensor product bezier method, gaussian scale=0.2mm. (a) side view, (b) 
positive view 

 

   

(a)           (b) 
Fig. 7 two-cylinder with trilinear method, gaussian scale=0.8mm. (a) side view, (b) positive view.  

     

(a)                  (b) 

Fig. 8 two-cylinder extracted with trilinear method at gaussian scale=1.0mm. 
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Fig. 9 mean angles with gaussian scales 
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Fig. 10 derivation of angles’ degrees 
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Fig. 11 mean angles (gradient at grid position) 

65

70

75

80

85

90

de
gr

ee
 o

f m
ea

n 
an

gl
e 

( g
ra

di
en

t a
t g

rid
 

po
si

tio
n)

gaussian scale, mm

trilinear,one-cylinder

tensor product,one-
cylinder
trilinear,two-cylinder

tensor product,two-
cylinder

 

Fig. 12 derivations of angles (gradient at grid position) 
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Fig. 14 mean values of maximum curvatures 
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Fig. 15 derivations of maximum curvatures 
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(a)                                                                        (b) 

Fig. 13  one-cylinder with gradient at grid position.  (a) trilinear method, gaussian scale=0.001mm (b) tensor 
product method, gaussian scale=0.3mm. 
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Fig. 17 derivations of minimum curvatures 
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Fig. 16 mean of minimum curvatures 
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Fig. 18 mean of radii 

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

0.
…

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

0.
9 1

m
ea

n 
ra

di
i, 

m
m

gaussian scale, mm

trilinear, one-cylinder

tensor product, one-cylinder

trilinear, two-cylinder

tensor product, two-cylinder

 

Fig. 19 derivation of radii 

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0…
0.

1
0.

2
0.

3
0.

4
0.

5
0.

6
0.

7
0.

8
0.

9 1

dr
iv

at
io

n 
of

 ra
di

i, 
m

m

gaussian scale, mm

trilinear, one-cylinder

tensor product, one-cylinder

trilinear, two-cylinder

tensor product, two-cylinder

8



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


